where A and D are parameters related to the upper and lower asymptotes, parameters B and C are linked to the slope and the positioning of the inflection point, respectively. The pKa value was then determined by numerical analysis of the fit to identify the inflection point .
Crystallization and structure determination. Crystals of the env22 twister ribozyme (lacking C20 and A56) and containing a U5(2'-OCH 3 ) group were grown under conditions similar to those reported by us previously for the env22 ribozyme [3] . The structure was solved by molecular replacement using the previously reported structure of the twister ribozyme [3] , with the model built using COOT and refined employing PHENIX using a 2.64 Å data set. Metal ions and their coordinated waters were identified based on 2Fo-Fc and Fo-Fc maps guided by coordination geometries.
The x-ray statistics are listed in Supporting Table S1 . The coordinates of the structure have been deposited in the Protein Data Bank (PDB code: 5DUN). 
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